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Linguagens influenciam como
pensamos...

Language shapes the way we
think, and determines what we
can think about

Benjamin Lee Whorf
Linguista, 1897-1941



0 que podemos ver e fazer..

The limits of my language
mean the limits of my world

Ludwig Wittgenstein
Filosofo, Logico, 1889-1951



e como programamos...

The use of COBOL criples the
mind; its teaching should,
therefore, be regarded as a

criminal offence

Edsger Dijkstra
Cientista da Computacao, 1930-2002



Linguagens...

= de Programagado

= de Modelagem (Projeto, Arquitetura)
= Visuais

= de Dominio-especifico

= Orientadas a objetos, fortemente
tipadas, de metaprogramagdo, etc.



Linguagens de programagado

= Programa (cédigo) é o artefato
principal
+ Executdvel
* Compiladores, interpretadores
» Como fazer, ndo o que fazer

« Normalmente textuais

* Mas programa também pode ser
visualizado, e criado, graficamente



Programagdo visual de GUIs
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flowerPanel 2, quantity TextField, setText{0");
flowerPanel 2, getFlowerLabel (). setText("Autumn Gold™);

flowerPanel4. quantity TextField, setText(0");
flowerPanel4.getFlowerLabel () setText{ Spring Glory™);

flowerPanel 3, quantityTextField. setText{"0");
flowerPanel 3. getFlowerLabel () setText({ Enalish Blue™);

this.shoplLabel setText{"The Flower Shop™);
layaut();

¥ catch (Exception &) {
e.orintStackTrace;
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Properties | Advanced | Laynut| Events |

Properties | Value
alignment LEFT
backaround [ 212, 208, 200 ]
enabled k] true
font Tahoma, &, Mormal
foreground [0,0,0]
image Mo Image

size [B4, 19]
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toolTipText
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Programacdo visual com UML
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= UML para
criacdo do
programa

= MDA e UM
executave

= Modelo ou
programa?
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Visualizagdo de programas
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Temos também outras formas
para visualizar classes...
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http://www. 1am.unibe.ch/~scg/Research/CodeCrawler/



milhdes de linhas de codigo..

Quantidade de métodos
por classe

606 CodeCrawler - System Complexity View
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Quantidade de LOC, métodos e
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http://www. 1am.unibe.ch/~scg/Research/CodeCrawler/




e concerns, entre outras..
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Programagao visual agrega?

=« Deveria no caso de GUIs...
= Ndo no caso de MDA

* Geragdo e transformagdo, e maior
abstracdo, € viavel com texto também

- Uso de ferramenta nr'm‘mn ngde na
pratica, atrapalhar

Isso ndo quer dizer
que vocé ndo deva
usar MDA



Linguagens de modelagem

= 'Modelo" (de projeto ou arquitetura)
é o artefato principal
- Ndo executavel
* O que fazer, e idéia geral de como fazer

* Avaliagdo sem precisar construir o
sistema

= Normalmente graficas, mas podem ser
textuais e, principalmente, hibridas



Modelos sdo Uteis para...

=« Criar entendimento antes de
construir o software

= Possibilitar desenvolvimento
composicional

= Facilitar comunicac

vug

= Avaliar, ajudar a tomar decusoes

o e entendimento
W W w0 T\A 1wl B3 0 ¥

DZ

Mas foco deve ser em arquitetura

ou micromodelos (lightweight modeling)



Diagramas de classe abstratos
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T

Cliente Fidelizado Cartao

X
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#oartdoOuro = #artdoPratal2 |\_‘*~1




Diagramas de componentes

=1 1

)O Customer  fF---=-=-=—-=-= ]
___________ |~ |

i
I [Customer W
i
|

_______ ==infrastucure==
== application== | S

i

i

i

Crder Management

SR

Database

http://www.visual-paradigm.com/VPGal lery/img/diagrams/Component/Component-Diagram-Sample.png



Linguagens visuais...

Acabamos de ver
algumas... tanto de
programagdo quanto de
modelagem!



quando usar?

= Boas para definir
* interconexdo entre componentes
- configuragdo de linhas de produtos
* mas hdo para restrigoes associadas
= Razodveis para definir
- estados de um sistema
= Ruins para definir
» consultas
- fluxo de controle



Linguagens de dominio
especifico

= Modelagem ou programagdo
= Envolvem apenas conceitos do dominio
= Reduz gap semantico entre problema e
solucdo
= Alto nivel de abstracgdo
= Quando se paga?
- Certamente ndo s6 para configuragdo



Dominios...

= Financeiro [conta corrente], jogos [de
aventura], educagdo [controle
académico]...

= Aplicagoes web, variagoes em linhas
de produto, configuragdo, acesso a
dados...

= Ndo J2EE, .NET, Ciéncia da
Computagao...



Linguagem grdfica para jogos
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http://www.cin.ufpe.br/~sharpludus



Abordagens e caracteristicas
de linguagens

Dominio-especifico

Explora linhas de
produtos de software,
como forma de reduzir

o esforco de
programagdo

Visual Modelagem

— 7

— ?F
rAOA,

—— 5F

Programacgéao



Evolugdo das linguagens

"COBOL

°,

Java

_

Robustez, portabilidade,
modularidade e reuso,
seguranga,

performance




Proxima Java...

= AspectJ? Ruby? Fortress? Scala? ...
= Em quanto tempo?
= Com que caracteristicas?



Caracteristicas provaveis

= Sintaxe minima

= Muito mais abstracdo e reflexdo
= Concorréncia, persisténcia...

= Funcoes de alta ordem

Aeonrnmnrdrarns mivine +raide
| I’\DlJCLIUD, MHitAITIO, 1T QUIT1O
= Componentes, configuragdo
= Growable (sintaxe e semdntica), DSLs

= Inferéncia de tipos



Estruturas mais abstratas

a = [“zero”, “um”, “dois”, “trés”]
b =a — [“um”]

c = {*zero” => 0, “um” => 1}

puts c[“dois’’]

c.delete(““um™)

a = a + c.values

http://www.pragmaticprogrammer.com/titles/bmsft



Sintaxe minima, DSLs...

def asterisks for(an_integer)
"*®* * (an_integer / 5.0).round

end
“svn log #{timespan} #{root}/#{subsystem}

/A ((\dH\)/ .match(line)[1].to i

http://www.pragmaticprogrammer.com/titles/bmsft



Sintaxe minima e flexivel

class NoteTaker
attr reader :commentary

def initialize(title, extra=* *)
@commentary = [title << extra]
end

def note(notation)
@commentary << "'Note: #{notation}"
end
end

http://www.pragmaticprogrammer.com/titles/bmsft



ASCII
rho0 = r DOT r

v_horm = v / norm v

SUM[k=1:n] a[k] xAk

C = A UNION B

UNICODE Two-dimensional
p, = r-r Po=r"r
%
v_norm = v / |v|| v, =—
[v]]
> [k=1:n] a[k] x~Ak ~ s
Eza}x
k=1
C=AUB
C=AUB

http://research.sun.com/projects/plrg/Publications/O0PSLA-Growable-Language-2006public.pdf




muito adequada ao dominio!

object SolarSystem extends | StarSystem, OrbitingObject |}
sun = Sol
planets = { Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune |
position = Polar(25000 lightYears, 0 radians)
w :R64 AngularVelocity = 27 radians / 226 million vears in seconds

variation(wa ) =
W = wa object Particle(position : (R Length)?,
end velocity : (R Velocity)®)

extends Moving
getter velocity() = do
print “veloclty getter accessed’

self.velocity
end
end

http://research.sun.com/projects/plrg/Publications/fortressl.Obeta.pdf
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printFirst(zs R .. .) =

if |zs| > 0 then print zsg
factorial(n) else throw Error end
requires {n = 0}
ensures { result = 0}
= if n =0 then 1
else n factorial(n — 1) end

cage planet £ of
| Mercury, Venus, Earth, Mars } = “inner”
| Jupiter, Saturn, Uranus, Neptune } = “cuter”
else = “remote”

end

http://research.sun.com/projects/plrg/Publications/fortressl.Obeta.pdf



Iterators? Map e filter!

def i1nventory_ from(filename)
inventory = File.open(filename)
downcased = 1nventory.collect do | line |
11ne.chomp.downcase
end

downcased.reject do | line |
boring?(line)
end
end

http://www.pragmaticprogrammer.com/titles/bmsft



Blocos como parametros

def simple

yield
puts “"block done.-"

end
def with _arg(arg)
yield arg

end

http://www.pragmaticprogrammer.com/titles/bmsft



User-defined iterators...

factorial(n) = [] i
t+—Limn

k

Y= Z ay X

k—1:n

fori— 1:10 deo
print(i ™ 7)
end

(% 2? |z —{0,1,2,3,4,5}, zMOD2 =10}

http://research.sun.com/projects/plrg/Publications/fortressl.Obeta.pdf



baseados em catamorfismos

foldr f z

;:~ L;fx
N XA foldrfz[] = z
VAN ° Sff“;f foldr f z (x:xs) =
PIN 4 f f x (foldr f z xs)

sum = foldr (+) O
map f = foldr ((:).f) []
filter p = foldr (\y ys -=> if (p y) y.ys else ys) ]

http://en_wikipedia.org/wiki/Fold_%28higher-order_function%29



Concorréncia abstrata

do
factorial(100)
also do
factorial(H00)
also do

factorial(1000)

end

atomlc do
r+=1
y +=1
end

http://research.sun.com/projects/plrg/Publications/fortressl.Obeta.pdf




‘A i rAarnArc o
Queries inte egraaas e

unificadas

IEnumerable<string> query = from s in names
where s.Length ==
orderby s
select s.ToUpper();

Ortogonal a ORM

Acesso a BDs, collections,
XML, efc.

Seguranga de tipos

http://msdn2._microsoft.com/library/bb308959.aspx
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S. neranca m 'p
0, contratos, e testes

trait Any extends { |
opr =(self. other: Any): Boolean
opr IDENTITY(self): Any
hashi{mazrval: 64 ): 64
hash{mazrval: F32): 32
getter hashCode(): G4
toString| |: String
property Vir,y. n:Mod) r =y — x. hashin) = y.hash(n)
property Vir,y.nm:M32) r =y — x. hashin) = y. hash(n)
property 7(z) = hashCode = x.hash(2% — 1)
property Yir,y)r = y — r.toString( ) = y.foString()
property via) (IDENTITY a) = a
property via)a = a
property Via.bla=b—=b=a
property Yla.b,c) (a =bb=c) —a=¢
end

Ao
dc

http://research.sun.com/projects/plrg/Publications/fortressl.Obeta.pdf



Mixins

module SomeModule

class SomeClass .. class Threeer

end include Enumerable
Constant = "1 am .." def each
def self.speak yield(1)
1 am a module method." S
end yield(2)
def speak yield(3)
"1 am a mixin method." end
e end
end

http://www.pragmaticprogrammer.com/titles/bmsft



Aspectos, ndo invasao

public aspect PersistenceAspect {

before(): transMethods() {
getPM() .startTransaction();

}

after() returning(): transMethods() {
getPM() .commitTransaction();

}

after() throwing(): transMethods() {
getPM() -rollBackTransaction();

Y. ..



Aspectos, quantificagdo

pointcut transMethods():
execution(public * Trans.*(..));

private interface Trans {
public void register(Account a);...

}

declare parents: Bank implements Trans;



import java.util.Comparator:
import java.util.Random;

public class Quicksort {

public static final Random RND =
wvate static woid swap (Cbject[]
Cbject tmp = g
arra 1=

new Random() :
arr int i,

Comparator cmp)

(cmp . compare (array pivot)
swap (array, index i)z
ap (ar end) ;
return

n, int end, Comparator cmp)

ir index
gsort (arrajy
qsSort (array

end, cmp):

Comparator cmp)
1, cmp);

-
e ¢
gy

[editar]

Haskell

| sort (ord a) =» [a] -> [a :
: sort = :
: sort (pivot:rest) = < pivot]) i
E >=pivot]) ‘
Lisp

(defun partition
1 =

(let
(append (sort

(remove rray) (remove-if fun a

_(pa:t._t,ic:: (lambda (®) (< x (car array))) (cdr array

((pazt v )))
(car part)) (cons (car array) (sort (cadr part)))))))

http://pt.wikipedia.org/wiki/Quicksort



Quicksort inspirador
(Silvio Meira, 1983)

sort () = ()

sort (a:x)=sort {b«x:b<a}++a:sort { b« x; b>a}

http://www.cs.mdx.ac.uk/staffpages/dat/saslIman.pdf



Concluindo...

Learn at least one new language
every year. Different languages solve
the same problems in different ways.
By learning several different
approaches, you can help broaden
your thinking and avoid getting
stuck in a rut.

The Pragmatic Programmer
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